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TI Hybrid mouse .beta.-actin promoter with cytomegalovirus 

enhancer/woodchuck hepatitis virus posttranscriptional regulatory element 

and uses 
SO PCT Int. Appl., 48 pp. 

CODEN: PIXXD2 
IN Tsunoda, Hiroyuki; Habu, Kiyoshi 

AB Hybrid promoters prepared by combining various gene promoters and enhancers, 
and use in production of desired proteins, omnipotent cells, or transgenic 
animals, are disclosed. It was found that a hybrid promoter comprising a 
combination of CMV enhancer with a mammalian p-actin promoter or a 
combination of the Woodchuck Hepatitis Virus posttranscriptional 
regulatory element (WPRE) with a mammalian p-actin promoter, is 
superior in activity to the existing promoters. It was also found that 
the activity of this p-actin promoter is enhanced by the simultaneous 
expression of an oncogene product Ras which is a transactivator . In this 
study the authors have enhanced the efficacy of DNA vaccines by adopting 
strategies that increase gene expression. The authors generated 
inf luenza-hemagglutinin (HA) -encoding DNA vaccines that contain the hybrid 
CMV enhancer/chicken p-actin (CAG) promoter and/or the 
mRNA-stabilizing post-transcriptional regulatory element from the 
woodchuck hepatitis virus (WPRE) . DNA vaccines consisting of both CAG and 
WPRE elements (pCAG-HA-WPRE ) induced the highest level of protective 
immunity, such that immunization with 10-fold lower DNA doses prevented 
death in 100% of the mice upon lethal viral challenge, whereas all mice 
immunized with the conventional pCMV-HA vaccine succumbed to influenza 
infection . 
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